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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)D Responsive to communication(s) filed on . 

2a)D This action is FINAL. 2b)[3 This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quay/e, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) ^ Claim(s) 1-38 is/are pending in the application. 

4a) Of the above claim(s) 26-38 is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) ^ Claim(s) 1-12.17 and 18 is/are rejected. 

7) ^ Claim(s) 13-16 and 19-25 is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) S The drawing(s) filed on 30 September 2003 is/are: a)Q accepted or b)K objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12) ^ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)D All b)IEl Some * c)D None of: 

1 Certified copies of the priority documents have been received. 

2. ^ Certified copies of the priority documents have been received in Application No. 10/678,981 . 

3. Q Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 

Election/Restrictions 
Restriction to one of the following inventions is required under 35 U.S.C. 121: 

I. Claims 1-35, drawn to a spot size transformer/coupler classified in class 
385/43. 

II. Claim 36-38, drawn to a producing method of a spot size transformer 
classified in class 438, subclasses 31. 

The inventions are distinct, each from the other because of the following reasons: 
Inventions l-ll are related as process of making and product made. The 
inventions are distinct if either or both of the following can be shown: (1) that the 
process as claimed can be used to make other and materially different product or (2) 
that the product as claimed can be made by another and materially different process 
(MPEP § 806.05(f)). In this instance, the process of Invention II can form a first optical 
waveguide, a second optical waveguide, and a transitional optical waveguide between 
the first and the second optical waveguides, but the transitional waveguide does not 
necessarily have a tapered core like claim 1 by this process. The spot-size transformer 
claimed in claim 17 can be made by another process other than Invention II, for 
example, the region where a refractive index is changed can be changed by doping 
rather than irradiating energy beam. 
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Because these inventions are distinct for the reasons given above and have 
acquired a separate status in the art as shown by their different classification, restriction 
for examination purposes as indicated is proper. 

Should Applicant elect Invention I, it is noted that this application contains claims 
directed to the following patentably distinct species of the claimed invention, and 
restriction to one of the following groups is required under 35 U.S.C. 121 : 

Group 1 is drawn towards claims 1-25, a spot-size transformer/coupler classified 
in class 385/43. 

Group 2 is drawn towards claims 26-34, an optical circuit classified in class 
385/14. 

The inventions are distinct, each from the other because of the following reasons: 
Groups 1 and 2 are related as combination and subcombination. Inventions in 
this relationship are distinct if it can be shown that (1) the combination as claimed does 
not require the particulars of the subcombination as claimed for patentability, and (2) 
that the subcombination has utility by itself or in other combinations (MPEP § 
806.05(c)). In the instant case, the combination as claimed does not require the 
particulars of the subcombination as claimed because the details of the spot-size 
transformers are not present in claim 26-35. The subcombination has separate utility 
such as coupling a fiber laser to an optical detector. 

Because these inventions are distinct for the reasons given above and have 
acquired a separate status in the art as shown by their different classification, restriction 
for examination purposes as indicated is proper. 
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Because these inventions are distinct for the reasons given above and have 
acquired a separate status in the art because of their recognized divergent subject 
matter, restriction for examination purposes as indicated is proper. 

Applicant is required under 35 U.S.C.§121 to elect a single disclosed species, 
i.e., Group 1 of Invention I or Group 2 of Invention I or Invention II, for prosecution on 
the merits to which the claims shall be restricted if no generic claim is finally held to be 
allowable. Currently, no claim is generic. 

Upon the allowance of a generic claim, applicant will be entitled to consideration 
of claims to additional species which are written in dependent form or otherwise include 
all the limitations of an allowed generic claim as provided by 37 CFR§1 .141 . If claims 
are added after the election, applicant must indicate which are readable upon the 
elected species. MPEP § 809.02(a). 

A telephone call was made to the office of D. Carlson on Feb. 25, 2005 to 
request an oral election to the above restriction requirement. Claims 1-25 were elected 
without traverse. 

Applicant is reminded that upon the cancellation of claims to a non-elected 
invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) if one 
or more of the currently named inventors is no longer an inventor of at least one claim 
remaining in the application. Any amendment of inventorship must be accompanied by 
a request under 37 CFR 1.48(b) and by the fee required under 37 CFR 1.1 7(i). 



Drawings 
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Figures 1-5 should be designated by a legend such as -Prior Art- because only 
that which is old is illustrated. See MPEP §608. 02(g). Corrected drawings in 
compliance with 37 CFR 1 .121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1.84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 112 

Claim 1 recites the limitation "the extension" in line 8. There is insufficient 
antecedent basis for this limitation in the claim because the only prior "extension" was 
defined to be the core of the second waveguide therefore as part of the second 
waveguide, and "the extension" cannot be used to limit "a first core" again. 

Claim 7 recites the limitation "the axis" in line 3. There is insufficient antecedent 
basis for this limitation in the claim. 

Claim 19 recites the limitation "the extension" in line 2. There is insufficient 
antecedent basis for this limitation in the claim. 

Claim Objections 

Claim 1 is objected to because of the following informalities: 

In claim 1 , line 8, applicant should consider replacing the phrase "a first core" 
with -a third core- or -the first core- or the like. It is also unclear to the examiner what 
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"an extension" entails (line 4). Since the second core is the first cladding's extension, 
the first waveguide is an integral part of the second waveguide or vice versa. As a 
result, the transition waveguides can only be part of the first or the second waveguide 
and cannot be "positioned between the first and the second optical waveguides". 
Appropriate correction or clarification is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C.§102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Insofar as the examiner can understand claim 1 due to the outstanding §112 
rejection and objection, claims 1-6 are rejected under 35 U.S.C.§1 02(b) as being 
anticipated by "Efficient coupling of a semiconductor laser to an optical fiber by means 
of a tapered waveguide on silicon" by Shani et al. (Here on after referred to as Shani) 
Shani teaches, in Fig. 1 and paragraphs 2-3, a first optical waveguide that is the tight 
mode waveguide with a tight mode core and a phosphorsilicate glass cladding, a 
second optical waveguide that is the loose mode waveguide with a loose mode core of 
phosphorsilicate glass core (extension to tight mode cladding), and a transition 
waveguide that is the taper between the first and second optical waveguide and tapers 
towards the second optical waveguide. 
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Although Nishimura does not teach the optical coupling structure to be a "spot- 
size transformer", it has all the structural limitations as claimed by the applicants and 
therefore must be able to function as a "spot-size transformer" in the same manner as 
intended by the applicants. 

Referring to claims 2-3 and 7-9, Fig. 1 clearly shows that both the first and 
second waveguides are substantially on the same axis, having rectangular cross- 
sections, and channel-typed, i.e., they both have channel-like cores instead of planar 
cores. 

Referring to claims 4-6 and 10-12, all limitations are clearly taught by Fig. 1, with 
the left and bottom-most line acting as the boundary between a lower cladding and an 
upper cladding. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C.§1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 17 and 18 are rejected under 35 U.S.C.§1 03(a) as being unpatentable 

over U.S. PGPub 2003/0053756 to Lam et al. in view of U.S. Patent 5,157,746 to Tobita 

et al. Lam teaches (see Figure 1) spot size converter having a first waveguide with a 

first core 4 and cladding 7, which covers the first core on both sides and a bottom face, 

and a transition waveguide with a tapered core 5. In one embodiment illustrated in 

Figure 7, Lam shows the first and transition waveguides to be coupled to a second 
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waveguide (optical fiber 32) in such a way that the transition waveguide is positioned 
between the first and the second waveguides. Although Lam does not explicitly state 
that the optical fiber 32 has a core and a cladding, it is inherent to the basic functions of 
an optical fiber that it has both. In Figure 7, a dash-lined circle in the center of fiber 32 
is indicating the position of the core, and similar observation can be made for Figures 8 
and 9. Other examples of cladding include air or similar materials having a smaller 
refractive index than the core. Lam teaches, in Figures 4A and 4B the optical field 
distributions at the input and the output faces of the spot size converter, corresponding 
to the optical field distribution propagating out of the first waveguide and into the second 
waveguide, respectively. The transition waveguide changes as its core 5 narrows 
gradually from the first waveguide to the second waveguide. Lam does not teach a 
method by which a refractive index of the transition waveguide is changed by irradiating 
energy beam. However, the method is well known and practiced. For example, U.S. 
Patent 5,157,746 to Tobita et al. teaches such a method comprising a step of forming a 
waveguide portion in which the refractive index is larger than that of another portion by 
irradiating the light beams onto the surface of the first material with a constant 
irradiation energy. It would have been obvious for one having ordinary skill in the art at 
the time the invention was made to use this method to change the refractive index of the 
transition waveguide. The motivation would be that using a well known method allows 
easier manufacturing process and reduces the time needed for further research and 
development. 
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Although Lam and Tobita do not teach the optical coupling structure to be a 
"spot-size transformer", it has all the structural limitations as claimed by the applicants 
and therefore must be able to function as a "spot-size transformer" in the same manner 
as intended by the applicants. 

Allowable Subject Matter 

Claim 13 is objected to as being dependent upon a rejected base claim 6, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. Shani teaches all the limitations of the spot size 
transformer including the first waveguide, the second waveguide, and the transition 
waveguide as disclosed by claim 6 except for a particular shape of the first core. 
Although other prior art shows a second waveguide with rectangular cross section (see 
Lam et al. and Nishimura et al.), the structures are fundamentally different as their first 
core terminate at the edge of the transition waveguide and it is impossible to combine 
the prior art without destroying the original structures. It is thus the examiner's opinion 
that the prior art of record, taken alone or in combination, fails to disclose or render 
obvious in combination with the rest of the limitations of the base claim. 

Claim 14-16 are objected to as being directly and indirectly dependent upon an 
objected to base claim 13, but also would be allowable by virtue of being dependent 
upon the allowable claim 13. 

Claim 19 is objected to as being dependent upon a rejected base claim 18, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. Lam and Tobita teach all the structural 
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limitations with regard to the spot size transformer, but the first cladding is a separate 
entity from the second core and cannot be "provided as the extension of the second 
core". Although other prior art shows a second waveguide as the integral part of the 
spot size transformer (see Oh et al.), the structures are fundamentally different and it is 
impossible to combine the prior art without destroying the original structures. It is the 
examiner's opinion that the prior art of record, taken alone or in combination, fails to 
disclose or render obvious in combination with the rest of the limitations of the base 
claim. 

Claim 20-25 are objected to as being dependent upon an objected to base claim 
19, but also would be allowable by virtue of being dependent upon the allowable claim 
19. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure and the prosecution of the current patent application. The 
applicant is highly encouraged to consider the following prior art before responding to 
the present office action with claim amendments. 

U.S. Patent 6,801,692 to Nishimura et al., of a tapered optical coupling structure. 

U.S. Patent 6,813,417 to Oh et al., of a tapered waveguide. 

U.S. Patent 6,363,188 to Alphonse, of a circular transitional coupler. 

U.S. Patent 6,853,775 to Payne, of a tapered waveguide coupler to interconnect 
waveguides of different width. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Charlie Peng whose telephone number is (571) 272- 
2177. The examiner can normally be reached on 8:30 am - 5 pm M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Frank Font can be reached on (571 ) 272-241 5. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Charlie Peng 
Charlie.Peng@uspto.gov 



Frank G. Font 
Supervisory Patent Examiner 
Technology Center 2800 



